Background: In sub-Saharan Africa, the DRC ranks among countries with high infant mortality. To solve this problem, the Health Ministry has set up a programme: the use of integrated management childhood illness (IMCI) in community care sites (CCSs) managed by non-health professional persons known as community health workers (CHW). This approach has not yet been integrated into the health pyramid. This is why we chose the Realist Evaluation Approach to evaluate the effectiveness of this programme on Universal Access to care for children under 5 years of age in the DRC. Methods/design: To conduct this exploratory study which is essentially a descriptive case study, we applied the principles of a realist evaluation by context-mechanisms-effects explained in the conceptual framework. The preliminary theory of the programme was elaborated by data collection through a literature review coupled with semi-structured interviews with key informants who were managers of the government programme and technical and financial partners of the programme. Results: IMCI has been evaluated and shown its positive contribution in the reduction of global children mortality. In the DRC, summaries of data collection through a literature review coupled with semi-structured interviews showed the same result. However, under criticism, based on the data collected during this exploratory study, it is promisingly apparent that this programme will achieve the objectives assigned to it through the preliminary theory of the programme. Conclusion: The literature review corroborated the effectiveness of the IMCI How to cite this paper: Etshumba, J.M.,
Background
The Democratic Republic of the Congo (DRC), like other developing countries in Sub-Saharan Africa (SSA) has a limited health situation for the general population and for children under 5 years of age. According to recent health statistics, the DRC ranks among the six countries in the world that contribute to 50% of the weight of global infant mortality. It ranks successively after India, Nigeria, China, Pakistan and Ethiopia [1] .
The last demographic and health survey carried out in the DRC in 2014 showed that: neonatal mortality was 42‰; infant mortality 58‰; and infant and children mortality 104‰. A percentage of between 60% and 80% of these children died in the community from preventable causes, often as a result of diseases preventable by immunization, such as malaria, diarrhea and pneumonia associated with malnutrition [2] .
However, there are some effective strategies to prevent and treat sick children. Nevertheless, access to these interventions is extremely limited when available as children under the age of five often do not reach them. One of the reasons is that health services are often too remote or too costly.
One of the strategies implemented to improve this situation is the integrated management of childhood illnesses (IMCI) that contributes to universal access to care [3] [4] .
The universal access to care strategy advocates that for wider coverage, the provision of quality care can be based on three pillars: 1) The first pillar is supply, the State must provide the infrastructure, equipment (medical and pharmaceutical) and adequate quality and quantity of staff to provide care to the concerned population; 2) The second pillar is the removal of obstacles namely financial, cultural, and geographical to facilitate access to health care; and 3) The third pillar is equity and financial support for vulnerable populations [5] [6] .
Since 2005, this strategy has been progressively introduced in community care sites (CCS) in the DRC. The community care site is a space that covers a locality, one or more villages where households are located further than a 5 km radius from a health centre (HC) or separated by a natural barrier; provides access to first aid before orientation to a health centre or a home care monitoring of children under 5 years of age by a community health worker (CHW).
The community health worker is a non-professional health member of the village who is given training on the management of the symptoms of the following major diseases: malaria, diarrhea and pneumonia [7] .
In 2017, the number of community care sites was recorded as 6789 and were operational in 402 of the 516 DRC's health areas.
However, this approach always has been subject to several questions. To this end, two trends have emerged since the implementation of this programme: 1) the approach in favor of this. In 2001, it was noted that the IMCI coordination meeting held in Santo Domingo that an improvement in the quality of services in the health area training was indispensable, it did not contribute significantly to the reduction in child mortality. An IMCI community approach was recommended to address this situation; and 2) the approach against this. In 2013, a study conducted in the DRC on the establishment of the health care community to reduce geographical inaccessibility indicated that there were enormous risks because the number of qualified and motivated staff members for regular monitoring and supervision of non-health care professionals committed to the provision of healthcare was limited [8] .
To take a position in relation to these two trends, we propose to evaluate the effectiveness of the use of IMCI in CCS on universal access to care (UAC) from children under 5 years of age in the DRC by using the realist evaluation approach. Moreover, this study proposes a conceptual framework model for an evaluation of this complex programme using the realist evaluation approach in a context like that of the DRC. The realist evaluation approach is a method proposed by Pawson and Tilley in 2005 that starts from the context-mechanisms-effects to evaluate social programmes in a complex system [9] . The aforementioned authors argued that the effectiveness of an intervention relied on the underlying mechanisms implemented in a given context. Furthermore, two key concepts that distinguish approaches based on the theory driven evaluation with traditional evaluation approaches: 1) the influence of context on programme outcomes; and 2) the use of a mechanistic rather than a counterfactual approach to determine causality [10] [11] .
This study's general objective is to describe the fundamental principles for laying the groundwork for a realist evaluation in order to evaluate the effectiveness of the use of IMCI in community care sites in the DRC.
On the basis of the main constituents of the context-mechanisms-effects approach (CME), three specific objectives have been defined: 1) to describe the context in which this programme (IMCI) was introduced to the health system in the DRC;
2) to identify all mechanisms (input, process) set up for the implementation of this programme; and
3) to compare the results (output, effect) expected after implementation in relation to the initial objectives of the programme.
Starting from these specific objectives, a conceptual framework model is proposed as shown in Figure 1 . Open Journal of Epidemiology The conceptual framework model which we developed explains the logic of a realist evaluation that is summed up in three fundamental concepts namely context, mechanisms and effects.
In the DRC, the health context is summed up by the health situation which is marked by a high infant mortality. This situation led the health to integrate in the country's health policy IMCI as a strategy to reduce infant mortality. The integration of IMCI in the minimum activity package of the health area (HA), the organization and implementation of community care sites in difficult to access health areas had an influence on the elements of the healthcare system through: 1) Building professional capacity health and non-health professional such as community health workers; 2) The organization, management and input endowments of community care sites for case management and 3) Community Health Workers family and community visits to promote key family best practices for the well-being of children.
Taking into account individuals and households characteristics, the health system influence enriched community involvement with community support for community care sites activities that improve behavioral change through communication for social and behavioral change that should improve offer and demand of IMCI services.
This shown that logically we should have an improved use of IMCI services by children under 5 years of age.
Then, if improving the quality of care for children under 5 years of age by offered quality services at community care sites, the use of IMCI in community care sites will be supported in the health system. Thus, with the application of this model we can predict that this approach can impact the DRC's health system by proposing its institutionalization in the health pyramid. 
Methods/Design
This exploratory study is essentially a descriptive case study. We applied the principles of a realist evaluation. The data were collected through a literature review coupled with semi-structured interviews with key informants namely managers of the government programme and technical and financial partnership of the programme.
The participants in this study were selected on the basis of a reasoned choice.
A total of 10 program managers at the Health Ministry; and 10 from technical and financial partnership were interviewed.
The University of Kinshasa Ethic Comitee approved all protocols of our research on April 2018.
Then a written informed consent was obtained from all study participants before semi-structured interviews.
Data was collected on May 2018 to October 2018.
To summarize our literature review, a critical analysis grid was proposed. See This semi-structured interview with the above-mentioned stakeholders showed globally that it is in a context of high infant and child mortality, into account taking the country's poor health coverage in terms of quality infrastructure and the lack of access to quality care; that the Health Ministry has resolved the integration of IMCI in CCS.
All data for this step are summarized in the following paragraph as results. 
Results
The results of our study are itemised, as indicated by methodology in two points: 1) the summary of the literature review; and 2) that of the key informants' interview that will end with the formulation of the preliminary theory of the programme. We describe the results in the following paragraphs:
Summary of Information Collected from Literature Review
During 2000, a Tanzanian quasi-experimental study of IMCI implementation showed that IMCI-trained health workers in the intervention districts correctly treated 65% of children aged under five years while this rate was 16% for non-IMCI-trained health workers in comparison districts. This evaluation showed that IMCI had contributed to reducing under-five mortality by 13% in the districts where the initiative was implemented [14] [15]. In April 2000 in Morocco, an evaluation of the pilot phase of a quasi-experimental study of IMCI showed that the children living in the districts (Agadir and Meknes) where the IMCI was implemented, received better care than those in comparison districts (Tetouan and Larache). The authors of this report recommended that the Moroccan Ministry of Health take into account the context of implementation (availability of human and material resources and improvement of interventions to support trained agents) during the extension of the IMCI to other provinces of Morocco [16] [17] .
In 2001 in Peru, the evaluation of the pilot phase with a quasi-experimental study also showed that children are better cared for in IMCI regions compared to non-IMCI regions. However, it has been shown that the evaluation of general signs of danger, the scourge of malnutrition, the correct prescription of antibiotics and malaria drugs still require considerable improvement [18] .
In 2003, the same observation was made in Zambia by an analytical review of the IMCI, which concerned several countries implementing the IMCI. This was a qualitative and single-measure estimate study jointly conducted by the Department for International Development (DFID), the United Nations International Children's, Emergency Fund (UNICEF), the United States Agency for International Development (USAID) and the World Health Organization (WHO). According to the authors of aforementioned analytical review, a weak impact of IMCI results from several factors that include: insufficient funding in response to increased disease costs; limited human resources; gap policies; lack of protection for the most vulnerable; and the lack of transport infrastructure in a dispersed territory.
Surveys in Uganda, Republic of South Africa, Malawi, Tanzania and Bangladesh have also shown that a good implementation of the third component of IMCI (improvement of key family and community practices in child health) allows communities to adopt key practices that improve nutrition, disease prevention, and home care [19] .
In 2012, WHO and UNICEF made a joint statement based on evidence that considers the use of IMCI-C by community health workers as an equity strategy to improve access to essential care for children aged under 5 years. Community health workers represent an effective investment solution to strengthen primary health care. However, community management of cases should not be considered as a low-cost measure. Effective implementation requires political support, skill-building, on-going support through formative supervision, performance maintenance and regular supply of essential supplies and medicines for proper management of malaria, diarrhoea and pneumonia in the community [20] .
The aforesaid statement was based on some experiences in the following countries: 1) In Ghana, 92% of parents of sick children sought care from community agents trained in the management of pneumonia and malaria. Most of these children were cared for within 24 hours after the onset of fever, the first 24 hours crucial for the vital prognosis of children if nothing is done; 2) In Zambia, a study on integrated community management of pneumonia and malaria revealed that 68% of children with pneumonia and malaria received early and appropriate treatment from community health workers; and 3) In Malawi, 68% of the classifications of common diseases (malaria, pneumonia, malnutrition) by community health workers were consistent with assessments made by physicians and 63% of children benefited from appropriate drugs [21] .
In 2017, a study conduct in Mozambique also showed that community health workers trained and supervised regularly; regardless of their instruction level; are able to provide adequate first aid in their communities and provide the services needed by hard-to-reach populations.
Because they have confidence in their abilities and are highly valued by the communities they deserve and most of them are motivated to continue as volunteers without regular compensation. [22] .
In 2010, the principles of theory-based evaluation were applied as part of an ex-post evaluation of one of the strategies of the PASSAGE programme, a project of solidarity approach to reproductive health. PASSAGE is a three-year EU-funded intervention to improve the continuity of urban reproductive health care in Mopti (Mali), Maroua (Cameroon) and two districts of Ouagadougou (Burkina Faso). This evaluation allowed the creation of networks between public and private health and social service providers in adolescent's sexual and reproductive health. These networks have helped to improve the integration of services and continuity of care for adolescents [23] .
In 2018, a theory of change approach was conducted in the DRC to evaluate the change observed after the implementation of the PHAC project (Access to Primary Health Care) with the support of DFID and showed that if the programme was conceived as context, mechanisms and effects including the result chain (input, process, output, outcome, effect and impact) are well defined and the necessary means for implementation are available with the involvement of all stakeholders; then the change expected can happen after the implementation of the programme [24] .
Summary of Information Collected from Key Informants
The information gathered from key informants through a semi-structured interview and the review of the database of different programmes involved in the IMCI in the DRC, namely the National Malaria Programme, the National Diarrhoea Programme and the National Acute Respiratory Infections Programme are detailed in the following paragraphs in the form of context-mechanisms-effects. They are summarized by the context in which the IMCI in community care sites was introduced; the implementation process which takes into account the minimum activity package of a health area, the community involvement component, the request and offer of care; the expected effects after the implementation of the programme by considering the use of services and the quality of management.
Context
In DRC, the health situation of the general population and that of children is marked by high child mortality (DHS 2014: Demographic and Health Survey), in particular: neonatal: 42‰ NV, infantile: 58‰ NV and infant and juvenile: 104‰ NV.
It should be noted that the mortality rate is 80% for children under the age of five in the community. In addition to these red indicators, there is a low health cover (30%), and a low use of services (35%). Only 35% of the population are within a 5 km radius of a health service; and a mere 15% of the population are able to access quality health care financially.
In order to resolve this situation, some reforms have been put in place in the DRC: 1) in macroeconomic terms the achievement of the Heavily Indebted Poor Countries (HIPC) initiative has allowed debt cancellation [25] . The costs of repaying the external debt were directed towards the basic social sectors; 2) in the context of sectorial reform, the Growth Strategy and Poverty Reduction Document (GSPRD) was developed. The contribution of the health sector to the implementation of the (GSPRD) was carried out through the Health System Strengthening Strategy (HSSS), from which the various National Health Development Plans (NHDPs) were derived; 3) Since 2006, the government of the DRC has adopted a Government's Priority Action Programme (GPAP) in which the strategic orientations for each sector of public life are found and the resources allocated to it to reach the Millennium Development Goals (MDGs); and 4) In 2013, an assessment of the achievement of the MDGs was made, which enabled the implementation of Framework for Accelerating the Achievement of MDGs 4 and 5 (FAM 4, 5) with the following interventions [26] :
1) Prevention and promotion of essential family practices;
2) The integration of IMCI in community care sites to support: malaria, diarrhoea and pneumonia;
3) Immunization; 4) Assisted births and new-borns care; and 5) Nutrition, family planning, HIV/AIDS and TB control [27] .
Mechanisms
In order to achieve the second component that relates to the integration of IMCI-C in community care sites, the following actions have been carried out in the form of the programme implementation process: On the strategic plan, the Health Ministry, after expressing needs and planning with the community, adopted the IMCI strategy in the DRC's health policy. For example, the Ministry's experts in the field of IMCI have developed a roadmap for the implementation of this programme. Moreover, some tools that have been developed include community care sites implementation guides, and IMCI modules. A mobilization of resources was made with the support of the technical and financial partnership for the implementation of the programme [28] .
At the intermediate level, members of the Provincial Framework Teams (PFT) were mobilized for the validation and consolidation of the various tools and indicators at the Provincial Steering Committee Health Sector (PSC-HS) level. They attended health areas during the implementation of the programme to ensure the monitoring of data collected at the community care sites, the management of the inputs, the payment of the performance premiums to the health ar-eas and community care sites with technical and financial partnership [29] .
At the operational level, members of the Health Areas Framework Team (HAFT) were used to recruit community health workers with support from the community. The health area also identified community care sites, the monitoring of capacity building of all providers involved in the programme, and the formal installation of community health workers and the staffing of CCS in inputs to carry out the support effectively and gratuitous cases of simple malaria, diarrhoea and pneumonia according to the national protocol. This support ends with the orientation of complicated cases to the health centre or the return home followed by a regular visit of the case by a community site relay. Community health workers have also the role of recovery of lost children for immunization and distribution of long lasting insecticidal net (Permanet) in the community [30] .
The monitoring of children's quality care in the CCS is done through the visits carried out by a senior nurse (sometimes accompanied by members of the health area framework team and technical and financial partnership) on the community health worker.
Data generated by CCS are reported in a register and then encoded in the National Information System through the DHIS2 software.
Effects
The effects of the implementation of the programme are expressed in the form of expected results: 1) correct management of single malaria cases, diarrhoea and pneumonia for children under 5 years of age at the CCS, excluding children under 2 months of age and pregnant women; and 2) an improvement in key family practices in the community with a view to contributing to the reduction of mortality in the DRC [31] [32] .
Reference data that we will use as baseline to evaluate the effectiveness of IMCI at the community care sites were derived from the database of three programmes involved in IMCI. They indicate that from 2015 to 2016 morbidity in these three diseases has seen a significant improvement in the detection, diagnosis and case management at the CCS. These data are shown in the graphs, namely Figures 3-5 , as follows:
The analysis of these three graphs shows us that from 2015 to 2016, efforts were made to improve the management of the three IMCI diseases at the community care sites through case diagnosis and treatment. During 2015, the percentage for cases supported versus those in 2016 were: malaria (94% vs. 95%); diarrhoea (93% vs. 95%); and pneumonia (94% vs. 95%).
The analysis of the results we obtained after our literature review and the key informants' interview ended with the formulation of the preliminary theory of the programme. Indeed, in 2012 at the end of a state of health, in order to achieve the Millennium Development Goals by 2015, the DRC's Health Ministry set up some strategic axes, including the framework for accelerating the achievement of Millennium Development Goals 4 and 5. These evaluations have been carried out nationally or multi-nationally and have shown the positive contribution of this approach to the reduction in infant and child mortality. This is the case for Bangladesh, Brazil, Peru, Tanzania and
Uganda [33] [34] .
In DRC, all information we collected during interviews and consulting DHIS2 software of Health Ministry after implementation of this programme shown the same positive contribution of this approach.
Based on the data collected during this exploratory study, it is apparent that the integration of IMCI in CCS in the DRC is promising to achieve the objectives assigned to the programme.
However, a study conducted in 2013 in the DRC found that the establishment of community care sites to reduce geographical inaccessibility posed enormous risks. The number of agents qualified and motivated to ensure regular monitoring and supervision of non-health professionals committed to the supply of care is limited. It would be a good idea to stop setting-up community care sites, pending a rigorous assessment of their impact. Only those community care sites that already have rigorous supervision of a health area framework team should continue to operate [35] [36] .
Thus, when one takes into account the elements of the literature review and on the basis of the projection made on this approach through the reading of our conceptual framework model as we have explained in the methodology, we propose that the model set the groundwork for a realist evaluation of this programme.
Conclusion
The literature review corroborated the effectiveness of the IMCI programme. The application of this programme at CCSs with non-health professionals who are community health workers has been shown to be effective in the DRC. Based on this reality, it was possible to define the basis for a realist evaluation of the effectiveness of the programme at CCSs. The other phases of this research will lead to the formulation of the final theory of the programme, after the verification of the preliminary theory. This approach will be carried out with the collection and analyses of data from field implementer actors, beneficiaries and programme technical and financial partnership to measure the effectiveness of this programme as a contribution to universal access to care for children under the age of five years in the DRC.
